Today regions are becoming independent actors able to compete globally as globalization of competition is consistent with the localization of competitive advantage. In many ways regional competitiveness is based on the clustering concept. Changes in the global economic environment are making cluster linkages more important, too. Clusters are not capable of longterm excellence and development unless their members are acting in global markets and involved in international knowledge transfer. Thus, internationalization of clusters has turned out to be a new subject of innovation policy and regional development agenda, however lacking strong scientific background in Russia. The paper aims at discovering theoretical and analytical basis for clustering concept and internationalization, the reviewing of best internationalization practices from the clusters worldwide as well as exploring empirical issues of regional clusters` internationalization in Russia and their comparison with the EU outputs. A special emphasis is put on the articulation of practical guide for cluster management organizations responsible for the development of global linkages. F20, O 18, O19, O57, R58 (12) 
Introduction
Glocalization [Robertson, 1992] increase has changed the role of regions in the national and world economy. Today regions are becoming independent actors able to compete globally as globalization of competition is consistent with the localization of competitive advantage [Enright, 2000] . Regional competitiveness is often based on the clustering concept suggesting the value of firms` agglomeration and the importance of linking human capital, knowledge and technology at a given location. Changes in the global economic environment are making cluster linkages more important. The effectiveness of regional strategies depends on the ability of clusters to evolve and fit into useful niches in global value chains [OECD, 2007] . This thesis is confirmed by the EU studies [Meier zu Köcker et al., 2007; 2010] , stating that clusters are not capable of long-term excellence and development unless their members are acting in global markets and involved in international knowledge transfer. Internationalization of clusters has turned out to be a new subject of innovation policy and regional development agenda. It reflects the fact that no economy either at regional or national level can afford to ignore the globalization factor. As companies and other actors internationalize their activities, it is important that cluster initiatives and organizations, supporting them, internationalize, too.
Clustering concept of regional development has gained much popularity in Russia in the last years. According the Russian Ministry of Economic Development (2008), with domestic clusters being included in global value-added chains it is possible to significantly raise the national technology base level, increase the pace and quality of economic progress due to the international competitiveness boost of the clusters` members. However, the theory and practice of regional clusters` internationalization still remain underexplored. In particular, there is lack of data, concerning the level of regional clusters` internationalization in Russia as well as methodical background for such studies.
In the present study internationalization of clusters is regarded as the establishment of sustainable links among clusters worldwide in trade, finance and industry as well as R&D, educational and institutional cooperation performed on a complementary basis and leading to the increase of competitiveness, economic, innovative and social potential of clusters` members and their locations. The paper aims at discovering theoretical and analytical ground of clustering concept and internationalization, the reviewing of best internationalization practices from the clusters worldwide as well as exploring empirical issues of regional clusters` internationalization in Russia and their comparison with the EU outputs. A special emphasis is put on the articulation of practical guide for cluster management organizations responsible for the development of global linkages.
Theoretical framework
As Charlie Karlsson notes, "the increased theoretical and empirical interest among economists in where economic activities take place and why they concentrate in space has to do with its importance for core areas such as location theory and international trade theory" [Karlsson, 2008, P. 2] . Several researchers point out common theoretical ground of clustering concept and internationalization [Sandberg, 2009; Gomes-Casseres, 1996 ; Gorynia, Jankowska, 2010; Mariotti, Piscitello, 2001 ].They focus on two main aspects of the issue.
The first aspect has to do with the role of clusters in assisting their members to access global markets and get involved into international knowledge transfer. Cluster approach may facilitate and speed up the internationalization of innovation in small high-technology companies by reducing obvious internationalization liabilities such as restricted resources, lack of critical mass, international expertise, etc. [Falize, Coeurderoy, 2012] . Another aspect is joint marketing policy of clusters, which is regarded as the source of competitive advantage in global markets. It means that skyrocketing of a company`s market share would be ensured by the marketing activity synergy of the cluster it belongs to [Vladimirov, Sheresheva, 2012] . There is also the "coopetition phenomenon" [Gorynia, Jankowska, 2010, P. 1160] which is typical for clusters and can turn out an important advantage for internationalization of cluster members due to strong links within the local environment. Combination of cooperation and competition enables firms to produce higher quality for a lower price and thus conquer customers worldwide. This positive feedback between participation in a cluster and successful internationalization was widely raised by M. Porter (1998) . Local company environment that involves production system, economic agents, social institutions, specific culture and collective learning may complete its unique competitive potential and support its foreign expansion [Mariotti, Piscitello, 2001] . Moreover, internationalization of clusters is considered a strategy towards the development of world-class clusters in the EU. European clusters, faced with the fierce competition from emerging countries and persistent market fragmentation, need to come together, to forge alliances, setting up permanent consortia of three or four clusters complementing one another in the value chain and equipped with a joint management team and a common strategy [TACTICS, 2010] .
The review of works on clustering concept and internationalization discovered their common theoretical ground. To begin with, basic principles of local industrial specialization were for the first time articulated within foreign economic concepts: theories of absolute and comparative advantages by A. Smith and D. Ricardo [Smith, 1776; Formaini, 2004] . Those theories were based on speculations about international division of labor and foreign trade as well as spatial aspects of the economy and competitive advantages acquisition. The key idea, combining clustering and internationalization, was that specialization, i.e. concentration of manufacturing in independent sectors with special technology process and human recourses, was the basis for international trade.
In 1937 the works of the American economist R. Coase formed the ground for the Transaction costs theory [Coase, 1937] . A transaction is the exchange of goods, services and information between economic actors, taking place inside or between organizations An increasing share of knowledge and technology embedded with other firms in value added chains cannot be obtained through simple market or industrial transactions. This has led to analyses and interpretations involving the clustering concepts. Transaction costs include network transactions, related to the development of specific relations long-term connections by the parties within clusters that might speed up internationalization. Foreign economic activity is more successful within a cluster, where actors cooperate with less network transactions [Christensen, Lindmark, 1993 ].
In the 1950-s professor of Reading University J. Dunning combined the resource, location and transaction costs theories in the Eclectic paradigm to explain foreign value-added activities (mostly, FDI) of firms as determined by the configuration of three sets of forces:
-ownership advantage, arising from the firm's privileged ownership of income-generating assets outside their national boundaries (O); -location advantage, arising from specific economic, social, political environment of a chosen country in a way that benefits it relative to domestic location (L); -internalization advantage, which relates to the way the firms organized the generation and use of the resources and capabilities within their jurisdiction and those they could access in different locations (I).
The connection between "OLI-paradigm" of internationalization and clustering theory is derived from the development of inter-firm relations under conditions of "coopetition" and alliance capitalism (which is close to the clustering process) opposite to the concept of an individual firm as the sole or independent source of intellectual capital. "A company is better viewed as an organizer of a collection of created assets, some of which it generates internally and others which it accesses from other firms, yet the deployment of which it exercises some kind of influence or control" [Dunning, In the 90-s there was a remarkable contribution to the progress of both clustering and internationalization (international trade) theories by the Nobel Prize winner P. Krugman and his Economy of scale, originally derived from A. Marshall`s industrial districts. A firm can benefit from the economy of scale (i.e. expansion of production along with price reduction due to specialization) when there is capacious global market. At the same time, economy of scale is due to geographic concentration followed by clustering effects: knowledge transfer, easier access to resources and strong networking. As Krugman states, "the phenomenon of concentration in economic geography takes place at many scales. <…> For international affairs the forces that lead to localization of particular industries are of even more interest" [Krugman, 1991, P. 34] .
The new approach to internationalization and clustering, which untangled the paradox of location in a global economy, was suggested by M. Porter and his Competitive advantage theory.
Famous "Ten nations study" resulted in the idea that competitive advantage of a country should be regarded through international competitiveness of its clusters. Geographic concentration strengthens domestic competition and, combined with globalization, forces companies to enter foreign markets, so their internationalization increases [Porter, 1998 ]. 
Internationalization of clusters: worldwide practices
There is no one-size-fits-all approach to cluster internationalization process and its coordination. Meanwhile different countries have gained vast experience in this field that is worth benchmarking. This section contains the review of the best cluster internationalization practices from all over the world.
Internationalization of clusters in the EU: pan-European level
The European approach towards clusters` internationalization is one of the most imperative and policy-driven, incited by strong fragmentation, lack of critical mass and weak linkages among clusters and their members within the EU on the one hand, and global emerging competitors from Brazil, India and China on the other hand [TACICS, 2010] . The problemsolving here has been focused on the development of so-called world-class clusters or WCC. These clusters can be described by a set of specific criteria and requirements they should fulfil. Table 1 contains brief description of these programmes. Table 1 . The EU programmes and initiatives to foster cluster internationalization
Programme Description

European Cluster Observatory
A single access point for statistical data, analysis and mapping of clusters, cluster policy and regional competitiveness conditions in Europe. It also provides a cluster library, a classroom for cluster education, offers cluster benchmarking, program evaluation and coaching of cluster organization management
European Cluster Alliance
An open platform established to maintain a permanent policy dialogue at the EU level among national and regional public authorities responsible for developing cluster policies and managing or funding cluster programmes in their countries or regions European Cluster Policy Group
An initiative established by the European Commission to deliver recommendations on how to better support the development of more world-class clusters in the EU and design cluster policies in the Member States EnterpriseEurope-Network A one-stop shop for helping small companies make the most of the business opportunities in the European Union, find international business partners, source new technologies, receive the EU funding or finance, advise on intellectual property, going international, or the EU law and standards. European A network of cluster experts, mandated by the European Cluster
Secretariat for Cluster Analysis
Excellence Initiative, which promotes cluster management excellence through benchmarking and quality labelling of clusters and cluster management organizations.
European Cluster Collaboration Platform
An online portal launched within European Cluster Excellence Initiative which provides online quality information and networking support for clusters aiming to improve their performance and increase their competitiveness through the stimulation of trans-national and international cooperation both between cluster organizations and cluster members European
Foundation for Cluster Excellence
The ECEI-follow initiative, offering courses for trainers of cluster management excellence, monitoring of their performance and organization of an accreditation system for certifying instructors. The EFCE was set up to evaluate, raise and sustain the competitiveness of regional economic clusters worldwide. Its aim is to promote the use of clusters as an effective tool for the economic development of regions.
Source: Islankina E., Nazarov M., Fiyaksel E. (2013)
Internationalization of clusters: selected global benchmarks
The examples of cluster internationalization support practices in different countries can be broadly classified under one of four headings which enclose the following: Enterprise Rhône-Alpes International (ERAI) is a supporting institution, assisting the region to expand itself on an international scale via businesses and universities, public and private sectors networking. The Rhône-Alpes "Internationalization cluster programme" implemented by ERAI is a supporting tool for cluster members to foster a collective dynamics around key projects in order to increase the number of companies participating in international activities, i.e. market study, collective trade mission abroad, participation in fairs/events, promotion material. The "Clusters Mobility programme" also managed by ERAI was launched to promote regional clusters and develop cooperation with partners regions in Europe and at global level. It resulted in setting-up and managing the "Rhône-Alpes Clusters Ambassadors" network composed of more than 60 experts [Clusterix, 2015] .
Specific cluster type (e.g. export clusters, regions of Hangji and Suzhou, China and
super-clusters, California, the USA). Internationalization of Chinese regional clusters is determined by strong export-orientation of their companies. As S. Sandberg notes, an export cluster is a domestic cluster (geographical base) and a take-off node from where a firm could enter a foreign market network [Sandberg, 2009 -variety of assessment tools. They are either quantitative or qualitative, based on the analysis of statistics data, KPI or interviews, peer reviews, surveys, etc. The first group of tools benefits from credibility and comparability, being at the same time rather neutralized. The other group enables to conduct a more in-depth research, but on a less scale and less comparative opportunities.
With respect to the above mentioned issues a two-step method for a cluster`s internationalization assessment is suggested. It combines quantitative and qualitative analysis and involves an express self-assessment of cluster managers which aims at identifying the internationalization potential of a cluster; assessment of basic internationalization factors implemented by the means of a questionnaire. Further expertise and statistical data analysis enables to design the system of appropriate indicators for internationalization index calculation based on a multivariate comparative analysis. Overall, the mix of various sources and methods will provide the fullest understanding of the clusters` international performance.
Figure 3. Two-step cluster internationalization assessment method Source: compiled by the author
Qualitative assessment
The first step of the clusters internationalization "soft" analysis is targeted to discover whether a cluster is internationally active at any extent and whether global performance is a shared goal for its members and CMO. For clusters with scarce internationalization ambitions or activity further quantitative assessment might be untimely. So prior to shifting to the questionnaires cluster managers are asked to go through a short self-assessment and indicate the clusters` level of internationalization according to a seven-grade scale with respective descriptions. 
Source: Meier zu Koeker et al. (2007)
Those having chosen the first grade are not suggested to be subject to further analysis. 
Quantitative assessment: multivariate comparative analysis
After the quantitative assessment is completed, the cluster`s internationalization level is suggested to be assessed with the following set of indicators [Gohberg, Shadrin, 2012] : -costs on joint R&D; -number of publications in Scopus / WoS editions by cluster members` employees; -export amount of cluster members; -number of international cluster members.
As the statistical data collecting might be complicated due to the aspects listed above only four indicators are used, however covering various dimensions of international activity. The assessment method is multivariate comparative analysis.
The first step of the analysis involves composition of a matrix of the clusters being analyzed, and their internationalization indicators: As the contribution of each indicator is not equal, it is suggested to multiply the value of each indicator by a respective weighting factor α (calculated according to the experts` estimations). Then the reference (maximum) value for each indicator -x ij max is identified, and each value x ij is correlated with the reference value x ij max. After that these correlations are squared, summed and the square root is extracted: It is good to state that in total almost 69% of clusters have their internationalization planned. However, no cluster reported of having a special strategy, two clusters neglected the need of internationalization activity planning.
Results of empirical implementation
Results of qualitative assessment
Results of quantitative assessment
The values of the Russian pilot innovative clusters` internationalization index (I i Cl ) were calculated by the means of multivariate comparative analysis. Table 4 contains initial data derived from the programmes of their development. 
Conclusion
The present study revealed some relevant aspects of the cluster internationalization.
First, the issue turned out to be important for all the cluster representatives interviewed, in spite of the fact that only half of them could boast of active and to some extent successful outward cooperation. It proves our assumption that there is a need for more detailed studies of cluster internationalization as well as for designing respective methodical guides and recommendations for cluster practitioners, adjusted to national features.
Second, regional internationalization and clustering activities should be more harmonized. This thesis derived from the assumption of common theoretical background of clustering and internationalization, discussed at the beginning of the paper, and also from the results of comparing the cluster internationalization index with the index of regional foreign economic activity. Being drivers of regional development clusters may contribute to the internationalization level increase of their locations.
Third, the assessment tools for clusters` internationalization stay in progress. The most relevant liability of the issue is lack of public unified data of foreign activity within clusters. E.g. the only Fourth, successful internationalization should be subject to management and planning.
This thesis has been concluded from the surveys, guides and practical outputs of foreign researchers. Special emphasis here is put on the active role of the cluster`s management company, which is a supporting player but with a crucial role. The cluster management is supposed to build a good international network and be aware of the landscape beyond its national borders. Key services of the CMO regarding internationalization of clusters include:
-monitoring relevant cluster activities world-wide ("cluster days", road-shows, exhibitions, conferences, etc.) combined with targeted matchmaking and benchmarking;
-information exchange with foreign partners and organization of business trips, meetings with representatives of embassies, offices of international organizations in a respective country, national trade missions abroad, chambers of commerce, regional development institutions of foreign countries;
-creation and distribution of printed information materials about the cluster and its members in foreign languages; hosting the English version of the cluster`s web-site; -increasing the cluster`s international visibility via special databases and platforms;
-detailed planning of international activity, enhancing joint projects in various activities (R&D, education, industry, marketing, etc.).
Over the last few years in Russia there emerged hundreds of cluster initiatives, having no less weight in the economy and the prospects for development than the pilot innovative clusters analyzed within the present study. However, relevant information about Russian clusters almost always concerns the 25 pilot ones. In response to this challenge in 2015 the HSE Russian Cluster Observatory 4 is launching "Cluster Map of Russia" web project. Any cluster corresponding to minimum requirements may be registered in the system. The information provided is grouped in five blocks: general data, cluster priorities, management, members, partners and projects, and is aimed at encouraging intercluster communication via informing potential participants, investors, entrepreneurs, authorities in
Russia and abroad about the existing cluster initiatives, therefore speeding-up their internationalization.
We are persuaded that the combination of clustering advantages (specialization, networking, acceleration of the innovation process, transaction costs reducing, competitive cooperation, etc.) and internationalization (access to new markets and factor endowments, exchange of expertise and knowledge transfer, integration into global value-added chains, etc.) can strengthen the competitiveness of clusters, their participants and locations.
